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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 

method for manufacturing a semiconductor ■ 

device that improves on-current characteristics, ' 
and at the same time compresses variations even i 



when a TFT is formed by a semiconductor fihn « , , ^i-— , , 

where an amorphous semiconductor film is i — l Ea 

P^^y^^stallized. ^ 
SOLUTION: A semiconductor fihn 100 
consisting of an amorphous silicon film is 
formed by a low-temperature process on a 
substrate 50 made of glass or the like, laser 

annealing is made, and the semiconductor film 100 is polycrystallized 
(crystallization process). Then, the substrate 50 is loaded into a heat 
treatment oven, the semiconductor film 100 is subjected to heat treatment 
in a high-temperature atmosphere of 400°C-600°C (heat treatment 
process), and dangling bond that remains on the semiconductor film 100 
IS elimmated. Then, the semiconductor film 100 is used as an a:ctive layer 
for formmg a TFT. 
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^m^-r^o 'iit-oT. ^DllPlSSfflO^TFT 1 0,2 0 

[0 0 4 4] II^IT. ^«n,S*ft=i:TFT®#1±i:©M 
«, N^©TFT{C43(/iT. ^M31Maf$-4 0 O^C. 5 

oor, 6 0 ox:izLrct^(om!tiimmmiiTFT<D:t 
1 1 . —^mt^h 1 2:^j:Uj^mh i sttr-t. 

Sfe, E7«, P^WTFTdfeV^T, I^MSia*<&4 
0 O-C, 5 0 0*0, 6 0 O'ClcLfct^Ol^mSfl^PBlt 
TFTO:t>'g|8iEtOMfSSr55-r^l/7 7Ti6D. 

tioK»?^*iiiL 2 1 , ~,^mmh 2 2 ^^Mmi. 2 

3T*To 

[0 0 4 5] ^-r, 0 6 75^e.*3*i-&<t5(C, N^OTF 40 

Ttc:feViT. f^«iaiaaf*4 0 o-ci'Ufct^tc, n&m 
sit*^[a]±b, MSB$ra*3B#^m-hfci9:^-rn«. SIS 
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[0 0 4 61 :in?><o^f\r'^mmmj:m^n-oft 

(Dyyi/v>^-^>\^^mitti. 3 X 1 0" cm 'Tab 

(6 0 Ot:TlB#^1CDfSiMS) CDiS^>i^'J >;^5}^>H^ 
ar«7. 8x 1 0" cm-'TfeD, jiiE?5:#ft«ia&fT^ 

[0 0 4 7] ;in{C*fLT, E7 75^e)*3*^-2)J:P(C, P 
S!OTFT(C:feViT=fe, ^^ffl3aMft*4 0 O'Cf'Lfet 

u^)Ui:$>^<ommm^A^. mmmr^^miiTm> tf 
T05f >«fi!t35^|pj±b, MSB#rBi<£3B#se;±{css:^-r 

^fe, I^MSfiS*^5 0 or(cb;t<i:^{c«, MSBt^T 
$e.{C, NS!OTFTta-3T, P^WTFTT? 

«> ^^taaiag/^ie 0 o*cicbfei#T't>, ^aaB^FB^^^ 

[0 0 4 8] ::©J;'5tC, i^SfkXg?^{cfT^I^5!iSX 

ieo#ff=50^TFT©#fttc2a:«-rj^#«. f^MSiaa^ 

6 0 0'CtA±i:L.it«-&{C«. NSOTFTSJ^fig-rS 

-r;^ct)-^, ^ffliiMS^e 0 o*cjw±iLfc«^tc 

P^®TFTT«, MSBSFb^S: 1 7^FBm{c:l9:^L. 
Tfc, :r>«SiE4#1*3&i|oI±T«>©lC?*bT, N^©TF 

TTtt, «aai^ra*i 7i^Ki!irjcis:^-r-5i. ^aautra 

m\^liZ$>^o Z.<Drzib, jR^©TFT{C:fel.iT!|#tt[nI± 

t ©-c^ sf^Ma^fl^Tfi^ 5 1 -5 

f}^-:>5 0 o'c*^tci8;^L-;t«-&tc«, mmmr^^sm 

*5 0 O-CRid^t^e 0 0*C*^{CS!^Lfc«-&tC«> 

^fflaB^Fei^ 1 mm&.±A^^ 3 str«i*^fr-5« ;^ 
mmmxmz^^^x. mmmum^e 0 o*ciy,±tci9:^ 

[0 0 4 9] (SUWi^ft^tXS) ±fBJ^ffi-Ctt, 
m^itxm <*: LT ^ -f > b*-A Srffl (.^T 1/— tl-*7 

>y3p>h**f»«Q,axSTK^*r-5«!^T»ofc*t, 7 



( 7 ) 

11 

[0 0 5 0] m^/-^^)io)m^) c(D^^f3:^mx'm 
[0 0 5 1] i2i8*3j;txig9«^E-n-en, ^mm\z%^ 

[0 0 5 2] 08*5<i:l>'ia9{Ci5l/iT, ^SSS^^BfC 20 

}^fi!csnfcTi7^>r:/vhUi7>^S«2 0 ot, ^fisim 

815 3 2 t5<tz>'ji7tM5 3 itim^^ntzn\^mUA o 
ot. ^ne.cD««FBitc$tA. jj^it^nxvi^^as 3 

«2 0 0i^|a]S«4 0 Oitt. >tt[6l»«4 0 0®^S 

m\zmr>xm^■^nrz^^r s s 2 

^c. Ti'5^^ :^vK«J^;^S«2 0 OtMlfi]»«4 0 0 
tOWtCtt, ->-JHit5 5 2{Cj;-DT?Kft*tA®«5 4 30 
0*tEiiiJg^;^tn. ^(©MatJAfii^S 4 OrttCJSSS 
3 9diitA;SnTli-5. :i©^a$tA««5 4 0F*i(C*5 
V^T, Ti'T^'f :/Vh<J^X»«2 0 0 t*HfiI»«4 0 
0 tPpltCttX'^— tl-5 3 7 7!>i:frftbTVi-g)o ;P«-5 

5 2 i:LT«. jLt^^i^mm^^m<nm9vwmimmfi 

ifSrffll^i-SCiiTjiT^-S. ->-;W 5 5 2 JcSa-& 

$n-S4^-\"y UTtt, ij!?)2 Mm—*?! 1 0 /zmOSg 

[0 0 5 3] *H6]a«4 0 0«Ti''x^':/Vhgi^7.» 40 
«2 0 0 J:t5'b/h$<. 7i7 5^i':r-7hUi'XS«2 0 

0 ©^iasB^tt, *f 4 0 0 (n9vmm^ o «^5».tii;t 

S«2 0 OCOmiblHlK (^S^^ibHSS 7 O^y'-^n 

mmm^ e o ) ■^Am:^ss^ 545 «^*iiasttt4 0 0 

m\zmf}nx\^^^<Dx. z.<DT^^n^jif\z^^x. 

aAP 5 4 1 diifgee^^ftlTI/^^. Z.(r>t:itb. ^^l^i]S«4 
0 0 t7i7 5=--i':/Vh'Ji7X««2 0 OtSftfi 0^*3-13: 

fc^, ->-jp*r5 5 2ortfl[iM«E*iaffiii*fi{c-rnii. 50 
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^SaAP5 4 l*i6?SS5 3 9S:j|g?ffiaAT'^. J^S 
5 3 9 SitALxfc^, JSSaAP 5 4 1 *i*±^J 5 4 2 

5 2 (D^m\ziih^xmm^mmi$.s i sB^or-syti* 

Ojffi5tlR5 5 5 feJ^fiESnXt^^, Sfc. *f(Sja«4 0 

«2 0 0 tMi«n»«4 0 0 ii<7imxmMM}Mm^t^tc 
«e)©±T^a*f5 5 Qi^m^^nx^^^. 

[0 0 5 4] CdT. ^^^{C^*S$n-2)^ffi«^©a 

8 i®-*cDiafc«ioTiasstifc^-^^ffi»iBi8S*^ 

8 i(DKnm(Dm\z^-z>xmwf^ntzy'-^mmWim^ 

7'Vh'J^?xa«2 0 0JC43l.iT. ^-^^^KlfilgS 6 
0 t*HSlTS>a®fii|T«. jSTtefigS 5 5©T!^<i:?&fiJffl 

i^7 0^Ti7 7=-'(':/-7h'Ji7Xa«2 0 0<D±.\Zl&^t 

Ti'7^i'yvhU57 7>»1g2 0 OO^iagBtCJ^fig^n^^c 

W{c»igg-r'5J:'5tcUT'bJ:Vi. Sfc. ?#I^*«4 0 0 

*5J:UCT^^7^4':/^hU^^XS«2 0 OCD^AItffl®® 

ab^i/i«^ttiitfi!i{c«, ^ffl-r-s^a 5 3 9 ©ajg. -r 

TN {y^7s^ y]^:^^'r^ yi;) ^-K, S 
TN C;^— A°-TN) ^— D-STN {ff':f)V-S 
TN) ^r-H^^^WKjf^^— K-^. y-V•J3}^'7-r 

[0 0 5 5] :ii^mm(Dm^n^-)v\^mMmxm^L.tc 

-r yi^S.^-t:lfrl.X^m^nrc&&<Dm^^m^i:: L 

x^^xm-$ti^^t\zu^o fi£oT. *fgs8cD«?aA 

nz\tti ^-y -<)v^-A^m^^nx\^^f3:^K 

>t!f[6lS«4 0 0(C*3t,iT#ili^«1^4 5\ZM\^T^mm 

\z'RGB<r>tt^-y ^ )\^^' ^^(D^mmt: t \zmmr 
suite J;?). SStffl«ft^^£AnJct,, :*5-jKa5=- 
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[0 0 5 6] 

■r^ cMo s i5i8S©^ffi[agsigT$)^o 
[0 2] iaitc^-rT;i7 5"^'7'-7hUi7xa«±jc}gfig 20 

[0 3] (A) ~ (D) «. m2\z^-m7y^^-:f-^\- 

[04] 0 3 (C) iZ^-tU-^7--)V (/ga-ftx 
[0 5] (A) ~ (E) 02{CS^-r7i7^-l':?'-7h 

'J i7xmm.<Dmm:^mzi5^^T. m 3 tc^-rxejciggvi 

TfT P #xe Xig»r® 0T -5 . 

[0 6] 0 3 (D) iz^-rmmmxm^zisif^mmm^ 
[0 7] 03 (D) i:^-r^maxe{c*jtt-&iift5aa^^: 

[08] 7i7 7^^'^-7h'Ji7XMO«?a«^^gfflOiK 

a/t^;u®Tffi0t?a&-g). 

[09] 08<DH-H' «|{C:fettS»fffi0-t?*-5. 



[010] (A) ~ (D) t^jfewTi/^^-^-r^vh'j 

TWXe^r^f X@!WS0T&-5. 
[??^«UiBJ] 

1 

10 mW}m9^m(DNm(DTFT 

2 0 Ki!jlHl8SfflOPM®TFT 

1 2. 2 2. 3 2 ^-hmmm 

1 4, 2 4, 3 4 y— 

1 5. 2 5. 3 5 ^r:^)Vm^ 

1 6. 2 6. 3 6 iiSJg^y-X • h* l^-r X 

1 7. 2 7. 3 7 ®?gSy-X-HK>< 

3 0 iB^X'f •v^>yfflK)TFT 

4 0 

4 1. 4 3. 4 4 y— 

4 2 K K >mM 

4 5 H^fta 

5 0 SIS 

5 1 Tm&kmm 

5 2 mmmmm 

6 0 x-^iiffiftHgS 

7 0 ^i^mmmm^ 

8 1 

9 0 "T-^m 

9 1 

9 4 (%Air;i/) 

1 0 0 ^mi^m 

2 0 0 Ti/T^^- h U i7;;^a« 

3 0 0 tfTn-;nge 
3 2 0 u-ifytm 

3 2 5 7t^* 

3 10 X'r—i^ 

4 0 0 *f[Ria« 

5 3 1 *f[oI«a 

LO ^'r>tf— A 
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